I. Introduction
There are numerous studies on unemployment inflow and outflow for the developed economies. Nickell (1982) presents a comprehensive study on the UK labour market. He develops an equilibrium unemployment system to identify the key determinants of unemployment inflow and outflow. He suggests that age structure, firing cost, product wages, international competitiveness and job matching are key determinants of unemployment inflow, and that age structure, pressure on the unemployed to accept jobs, replacement ratio, firing cost, industrial structure, product wages, job matching, and international competitiveness are key determinants to unemployment outflow. Some more recent studies, such as Burgess (1993) on unemployment outflow in the UK, Dor,
Van der Linden and Lopez-Novella (1997) on unemployment outflow in Belgium, Eriksson and Pehkonen (1998) on unemployment flows in Finland, use different modelling approaches but come to identify a similar set of determinants.
The studies of unemployment flows in transitional economies, especially for China, are few. But due to the special characteristics of the transitional economies, one cannot simply adopt the models that have been applied successfully to the developed economies.
In China, for example, a number of special features in its labour market would render the above-mentioned models inappropriate.
The labour market in China is clearly segmented between the rural and the urban areas. In the official statistics, there is no record on rural unemployment. It is assumed that all million, of which, 131 millions worked in TVEs, 38 million in private non-farm enterprises and the rest in agriculture (NBS, 2002, p120) . Many authors estimate that up to 150-200 millions peasants can be transferred out of agriculture without affecting its total production. These agricultural workers are not considered to be unemployed as they can all in theory engage in some form of agricultural production, albeit at a low or close to zero marginal product. However, this large reservoir of rural workers poses a tremendous pressure on urban employment if they were allowed to move to the cities unchecked.
In the urban sector, employment was predominantly concentrated in the state sector (state-owned units or enterprises) before the inception of economic reforms (Yao, 2004) .
In 1978, for example, there were 95 million urban employees, and 78.4% of them worked in the state sector, with all the rest working in the collective sector. The private sector and foreign firms were non-existent (NBS, 1999, p2) . By 2001, there were 239 million urban employees, but only 32% of them worked in the state sector, 5.4% in the collective sector and all the rest in either the private sector (15%) or other forms of ownership, mainly foreign-owned firms (NBS, 2002, p120) .
Urban employment, especially employment in the state sector, was heavily protected by the government through restricting rural-urban migration and the soft-budget constraints before economic reforms (Yao and Zhang, 2001) . In recent years, particularly from mid 1990s, the control on rural-urban migration has been gradually relaxed and the softbudget constraints have been gradually removed. Consequently, more rural people moved to the cities to compete for jobs with urban residents. Moreover, state firms are forced to lay off millions of their workers, creating a double-edge sword on the urban labour market.
Before economic reforms, China was a close and centrally planned economy. Some key elements of economic reforms included the opening-up of the country, subjecting domestic firms to international competition (Yao, 2005) . In addition, as China has experienced 25 years of rapid economic growth, the industrial structure has changed from that dominated by agriculture to that dominated by manufacturing and services. Real gross domestic product (GDP) per capita in China rose almost six folds from 1978 to
2001. In 1978, agriculture's share in GDP was 28%. By 2001, this was only 15% (NBS 2002, p51) . The structural change at the regional level is even more pronounced. In Guangdong, the most prosperous province of China, for example, agriculture's share in GDP declined from 30% in 1978 (NBS, 1999 to only 9.4% by 2001 (NBS, 2002, p59) .
Labour market segmentation, the changes in ownership structure and industrial structure, fast economic growth and the opening-up of economy are just some of the many special features in China that do not prevail in any developed economy. It is these special features that distinguish China's labour market and the behaviour of unemployment from that of any other economy. However, the basic models that have worked for the developed economies, such as the inflow and outflow models proposed by Nickell (1982) provide a benchmark to the models to be developed in this paper. Some variables that are found to have significant effects in the UK labour market, such as product wages, international competitiveness and age structure should have similar effect on China's labour market. The primary objective of this paper is to construct the unemployment inflow and outflow equations based on the structure of the models that work well in a developed economy but in the meantime incorporate the special features of the Chinese economy.
The rest of this paper is organised as follows. Section II presents the economic background for the theoretical and empirical models. Section III presents two hypotheses and proposes the most suitable empirical models of unemployment inflow and outflow in urban China. Section IV discusses data and regression results. Section V draws conclusions.
II. Economic reform and urban unemployment
The modern history of China can be divided into two distinct periods, i.e., the pre-reform and reform periods. The pre-reform period refers to 1949-78. Apart from the Great Leap [1966] [1967] [1968] [1969] [1970] [1971] [1972] [1973] [1974] [1975] [1976] , the economy did not perform to its best potential (Lardy, 1983 after almost three decades of socialist revolution and construction, the vast majority of the rural population was still living in absolute poverty (World Bank, 1997; Yao, 2000) .
Economic reforms started from 1978 under the leadership of Deng Xiaoping. The initial reforms were focused on the agricultural sector (Johnson, 1988, and Lin 1988) . One key element of agricultural reforms was the household production responsibility system, which allowed farmers to retain a certain proportion of outputs after fulfilling a production quota set by the production team. This reform, reinforced by a few farm product price increases, released enormous energy from the peasantry. Grain output spurred from 305 to 407 million tons, and real per capita rural income doubled in six years over the period 1978-84 (Yao, 2000) .
The success of rural reforms enabled China to embark reforms of the state-owned enterprises (SOEs) and the urban economy. Yet, reforming the urban economy was far more difficult and complicated than reforming the agricultural sector. Rural reform had the spontaneous backing and enormous enthusiasm from the peasantry, but urban reform encountered strong resistance from both the party leaders and SOE workers.
In as early as 1980, the Chinese leadership realized that the most difficult problem in the urban economy was the inefficiency of SOEs and their inability to absorb labour from both the urban and rural sectors (Hu, 1997) . Before economic reforms, despite the fast expansion of the industrial sector, China failed to transform its employment structure. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 incentive and responsibility of firms were to fulfill their production quotas (Hay, et al. 1994 ).
Apart from the wrong industrial strategy and the problems of SOEs, China did not allow the rural areas to develop off-farm industries. Private enterprises and self-employed firms were forbidden in the cities. As a result, non-agricultural employment was essentially concentrated in the cities, which were largely dominated by SOEs.
Hence, the most important task of urban reforms was first to encourage the development of non-state and non-collective enterprises, and then to reform the SOEs. The state also allowed rural people to seek employment in the cities (Zhao, 1999 As part of China's concerted effort to industrialize the economy, the rural areas were allowed to promote non-farm production. In particular, the rural township and village enterprises (TVEs) and private enterprises were encouraged to employ as many surplus agricultural workers as possible. In 1978, TVEs employed only 9.2% of the rural labour force and there were no private and self-employed firms (Yao and Liu, 1998; Liang, Chen and Gu, 2002) . By 2001, TVEs employed 26.7% of the rural labour force and the private and self-employed firms employed another 7.8% (NBS, 2002, p.117) . The fast development of TVEs is nothing but phenomenal. Unlike SOEs, the development of TVEs did not receive any state investments. In less than 20 years, they employed twice as many workers as the SOEs and produced more value-added than the SOEs. In sharp contrast, SOEs were once considered to be the backbone of the Chinese economy and absorbed over two-thirds of total state investments for over half a century (Yao and Liu, 1998; Rozelle, 1994) .
Despite the development of TVEs in the countryside and the private sectors in the cities, China still faces enormous pressure on urban employment. Due to the ever rising urbanrural earning inequality, a large number of rural workers are migrating to the towns and cities looking for jobs (Zhai and Wang, 2002; Martin and Sunley, 1999) . The official Wu and Yao (2003) suggest that the actual number could be substantially larger because of underreporting.
In the cities, many SOEs have been making losses for decades (Mao and Higano, 1998) .
As a result of the withdrawal of state subsidies and the implementation of the bankruptcy law, many firms are closed down, merged or downsized, sending millions of workers out of employment. Appleton et al. (2002) report that as many as 11% of urban workers have been laid-off in recent years and 53% of them failed to find alternative employment.
However, many of these workers are not classified as unemployed in the official statistics although they are effectively jobless. Laid-off workers are supported by a reduced salary or state subsidies for up to two years until they find alternative jobs. During this period, they are not included in the unemployment statistics. Only after this period are they regarded as unemployed if they still cannot find any jobs.
III. Theoretical models of unemployment flows in urban China
The basic model follows Nickell's study on the UK labour market (Nickell, 1982) . This model is extended by Junankar and Price (1984) . Following Junankar and Priceዊ1984ዊ
and bear in mind that our own models will be constructed for panel data instead of time serial data, inflows and outflows at time t in region i can be decomposed into I ti ዊ inflows = fires + quits + new and re-entrants, and O ti ዊoutflow = hires + discouraged Where unemployment is defined at the end of the period and I ti and O ti are the flows during the period.
Equations (1) and (2) can be used to estimate inflow and outflow.
(2) ln ln ln
Where E is total employment, Z's and X's are sets of explanatory variables.
In the literature (e.g. Nickel, 1992; Junankar and Price, 1984; Wickens, 1978) , the following variables are found to have significant effects on I ti and O ti.
• product wages, which is defined as the average wages divided by output per worker • aggregate demand, which is measured as the digression of actual GDP to the trended GDP
• age structure, which is the composition of unemployment stock by different age groups (2) ownership structure in the urban industries, (3) rapidly changing economic structure between sectors, and (4) rural farm and non-farm employment structure and wage differentials. All these features may render the established unemployment flow equations inappropriate for China although the underlining theory on the determination of unemployment flows is similar.
To incorporate the special features of the Chinese labour market into the existing models, the following presents two important hypotheses relating to unemployment flows in This hypothesis can be illustrated in Figure 1 As mentioned in the previous section, SOEs dominated the urban economy before economic reforms. The development of SOEs followed government's ambitious industrialisation strategy, which overemphasised on large-scale and capital intensive industries. As a result, industrial growth failed to create sufficient employment.
Economic reforms have encouraged the development of private and self-employed firms as well as foreign-invested firms (Yin, 1998; Cook and Maurer-Fazio, 1999; Kiyokawa, 2001 ). Compared to SOEs, the non-state enterprises are more labour intensive and efficient. As a result, they can create more jobs than the SOEs for a given amount of capital investment. 
Industrial/ownership structure and unemployment
The change in industrial structure can have a similar effect. For example, the urban economy was over-dominated by industries before economic reforms. The services sector was undermined as it was considered to create no value-added for the economy based on the interpretation of the leadership on Marx's economic theory. After economic reforms, the services industries were recognised as a production sector and believed to create value-added for the economy. The relative shift from manufacturing to services implies that for the same amount of investment, more jobs can be created. 1 1 Industrial structural change refers to change from agriculture to non-agricultural sectors, and change from manufacturing to services. This change will lead to more job creation in the urban economy for a given amount of aggregate investment. Ownership diversification refers to change from state-owned to non-state owned industries, causing two positive effects on urban employment. First, non-state firms will be more efficient than state firms in job creation given the same capital/labour structure. Non-state firms tend to be more labour-intensive than state firms, hence more jobs will be created for the same amount of investment. Figure 2 illustrates the effect of ownership diversification and industrial structural change on employment. Prior to diversification and structural change, the urban economy follows the expansion path OE. When capital is fixed at K*, total employment is L*. To create more jobs, more capital has to be invested along OE. However, with diversification and structural change, the expansion path may shift from OE to OE'. Without making more investment, more jobs could be created. The extra jobs would be equal to (L'-L*).
Hypothesis 2 implies that unemployment will be reduced if any of the following variables rises: the share of the private sector and the share of the services sector in the economy.
To testify the above hypotheses, we need to develop the unemployment inflow and outflow equations. Following Junankar and Price (1984) , unemployment inflow and outflow can be decomposed as follows.
It needs to be stressed that the above two hypotheses have simplified the labour market in China as they only consider the key factors that may lead to changes in unemployment flows. There are certainly other factors that may be relevant but not included in the hypotheses. For instance, the growth of the urban economy must be also another important factor. However, this variable can be treated as a fixed and 'exogenous' variable in the model so that we focus on the variables that are more closely related to government policy, such as those considered in the hypotheses. To account for the reality in China and incorporate the hypotheses made earlier, the following variables are considered to be relevant.
(1) Real product wages This is measured as the average workers and staff wages as a proportion of GDP per worker in the industrial sector. In the literature, it is expected that this variable will have a positive effect on inflow and a negative effect on outflow.
(2) Youth unemployment as a proportion of total unemployment This is like an age composition variable, but it reflects more on the intrinsic nature of the labour market in urban China. In the past, as every working-age person would be assigned a job irrespective of his/her age, sex, or education. Hence, urban unemployment largely comprised of school leavers aged between 16-25, contract and temporary workers. However, Fu et al. report that there was a surprisingly high incidence of unemployment among permanent state employees in as early as 1989 in China's largest industrial city, Shanghai (Fu, et al., 1993) . The likely effect of this variable has little economic meaning but it is important to include it in the equations as a control variable.
Ownership diversification This variable can be represented by the GDP shares of three different sectors: agriculture, industry and services. If Hypothesis 2 is true, it is expected that the output share of the services sector will have a positive effect on outflow and a negative effect on inflow. The output share of industry may have a similar effect, but it will not be surprising if it does not, as it has been discussed above that the services sector is more labour-intensive than the industrial sector.
(5) Rural-urban migration
The migration data are not accurate, but it is possible to use agriculture's employment share in total employment as an indicator of migration pressure. It is expected that the higher this share, the greater the pressure on urban employment will be. Hence, it is 2 . The official statistics only reports industrial outputs by ownership. As a result, we can only use the industrial output shares to represent the relative importance of different ownership forms in the economy. as it is expected that the greater the rural/urban earning gap, the more incentive of rural people to move to the cities (Knight and Song, 1995; Dong, 1998; Meng, 1996) .
Rural-urban migration takes place in two forms: rural-urban migration in the same region and inter-regional migration. As a result, inter-regional income inequality should also play a role in the determination of migration. However, the within region agricultural employment shares and per capita rural income over average urban wages can actually reflect the inter-regional income inequality, as poorer regions tend to have a higher agricultural labour shares and lower rural income/urban wages ratios. Hence, it is not necessary to include an inter-regional income inequality variable in the model to be a driver of migration.
(6) International trade
International trade is used as the ratio of total trade over GDP. The effect of this variable on employment may not be clear. Reynolds (1987) Organisation (WTO) may increase trade with the rest of the world, but it can also lead to more urban unemployment.
International competitiveness This is measured by the real effective exchange rate. The real effective exchange rate is calculated by using the official exchange rate adjusted by the consumer price index (CPI) prevailing in the US and China over the data period. As it is measured in terms of yuan/$, this variable reflects the competitiveness of China's exports. Hence, it is expected to have a positive effect on outflow and a negative effect on inflow.
Our empirical models for urban China are defined in equations (3) and (4). In the equations, 's and 's are parameters to be estimated, t and i denote year t and region i. The definitions of all dependent and explanatory variables are given in Table 3 . Table 3 Definitions of dependent and explanatory variables IR Urban unemployment inflow/urban employment OR Urban unemployment outflow/urban employment Because three variables are lagged by one period, the actual data points are 290. The summary statistics of the variables are given in Table 4 . When running the regressions, it is important to see whether the variables are cointegrated. However, because all the variables are measured in shares or percentage, it is unlikely that they are non-stationary. If all the variables are stationary, the regression results will not be spurious. To make sure this is the case, panel unit root tests are conducted for all variables. It is found that apart from the trade/GDP ratio, which has weak evidence (at the 10% significance level) of non-stationarity, all the other variables are stationary. A panel cointegration test is also conducted for both models, using the process proposed by Petroni (1999) . No evidence is found to reject the hypothesis of no cointegration.
With results from the panel unit root and panel cointegration tests, the models are run with OLS, GLS with fixed effect and GLS with random effect. The Hausman tests suggest that the fixed-effect results are the most appropriate for the unemployment inflow 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 
IV.2 Regression results and interpretations
Regression results from the unemployment inflow equation are presented in Table 5 .
Before discussing the results in detail it is worth noting the coefficients on the GDP shares by industry and services. These two coefficients are not statistically significant, implying that the change in industrial structure may not have any effect on inflow. The result does not support Hypothesis 2 discussed in section III. However, if attention is paid to the coefficients on the industrial output shares of the private and state sectors, Hypothesis 2 is strongly supported as the coefficients have the correct signs and are highly significant. Hence, it may be concluded that ownership structural change is more important than industrial structural change on unemployment inflow. The regression results are consistent with Yin's finding that private enterprises provide a significant alternative employment outlet to laid-off SOEs workers and new entrants to the labour market in urban China (Yin, 2001) . The sign and size of the coefficient on the industrial output share of the private sector implies that the development and growth of this sector was helping China to reduce urban unemployment. It also implies that by moving away from the state sector, the urban economy became more efficient as far as job creation is concerned. A 10% rise in the industrial output share of the private sector could have led to 1.2% reduction in unemployment inflow.
A second interesting result is the coefficients on the agricultural employment share and the ratio of rural per capita income over average urban wages. The former has a positive sign and is significant. It implies that if a region has a higher share of agricultural employment, there will be more pressure on urban employment as more people will move Page 24 of 34 http://mc.manuscriptcentral.com/cres Email: regional.studies@fm.ru.nl 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59 The signs and significance of the coefficients on the lagged urban unemployment rate and the youth unemployment share are as expected. A higher unemployment rate in the previous year tended to induce higher inflow in the current year. In a region where unemployment is more dominated by the youth, inflow will be less as it may indicate a better labour market for the older aged groups. However, the coefficient on product wages is not significant although it has the correct sign. This means that product wages do not affect inflow. One possible explanation for this is that the labour market in urban China is not perfectly competitive. Another explanation is probably the underreporting of inflow as a large proportion of recently laid-off SOE workers is not included in the official unemployment statistics. The main reason for SOEs laying-off workers is their relatively high wages as suggested in Figure 1 where Hypothesis 1 is presented. As a result, there should have been a positive relationship between staff/worker wages with the number of redundancies. But if many of the SOEs redundancies are not classified as unemployed, it is not surprising to find an insignificant coefficient on the wages variable.
Regional Studies
Turning to the regression of the outflow equation in Table 6 , several interesting results are observed. First, all the coefficients of four structural variables, the industrial output shares of the private and state sectors, and the GDP shares of the industry and services sectors, have the correct signs and three of them are significant, providing strong and consistent evidence to support Hypothesis 2 in section III. In particular, the industrial output share of the private sector has a significant push effect on outflow but that of the state sector has a significant pull effect. The GDP share of the services sector also has a Second, the coefficients of agricultural employment share and the ratio of rural income over urban wages have the wrong signs although they are not significant. The results imply that these two variables, which represent the pressure of rural-urban migration on urban employment, do not have a significant effect on outflow although they are found to have a significant effect on inflow in Table 5 . Comparing the results from both the inflow and outflow equations, it can be concluded that rural-urban migration has an asymmetric effect on urban employment. Rural migrants compete for urban jobs, forcing urban workers into unemployment. However, the outflow of urban unemployed workers into Third, the product wages is found to have a negative and significant effect on outflow.
The result implies that higher wages is a deterrent to outflow and job creation, supporting Hypothesis 1 presented in section III. As this variable is not significant in the inflow equation, there is further evidence of asymmetric behaviour of the urban labour market.
Since wages and state sector employment are heavily influenced or regulated by government policies, the level of wages may not affect inflow. However, it is reasonable that firms are reluctant to employ the unemployed for the same wages. Given wages rigidity, the outcome is that higher wages naturally deter outflow.
Finally, in the outflow equation, the real effective exchange rate is omitted due to its close relation with year dummies, but the trade variable is still included. The coefficient on the trade variable, however, is not significant, implying that it may not have any effect on outflow although it was found to have a positive effect on inflow. Hence, the net effect of trade is still employment reduction. The coefficient of the lagged unemployment rate is also insignificant. Hence, it may suggest that the outflow rate does not depend on the level of unemployment in the previous year. The youth unemployment share is negative, implying that outflow is lower in the region where youth unemployment is more dominant. 
V. Conclusions
Before drawing any conclusions, it is important to stress that there is a data limitation in this paper. China has laid-off over 20 millions of SOEs workers in recent years, but many of them are not included in the official unemployment statistics. In addition, official unemployment statistics does not include rural migrants. As a result, the urban unemployment rate is likely to be underestimated.
Bearing in mind the data limitation, the results presented in this paper should be interpreted with due caution. Nonetheless, since this paper is probably the first attempt in the literature to establish the unemployment inflow and outflow equations using the best possible data set and identifying all the possible explanatory variables, the empirical evidence is important for understanding the labour market in urban China. The regression results are consistent with theoretical expectation and provide undeniable evidence, supporting the two hypotheses set up in this paper, that is, urban unemployment is caused by higher wages and rural migration (Hypothesis 1) and ownership diversification and industrial structural change are key to urban job creation (Hypothesis 2). There is also evidence that urban unemployment inflow and outflow are two asymmetric processes due to labour market imperfections.
In more detail, ownership diversification is featured with the private sector in the urban economy. This sector has a consistent and significant effect on both unemployment an opposite role, explaining why it has been giving its way to the private sector in the post reform period. The structural change is also important for job creation, although it tends to have a less profound effect than does the ownership shift.
It is worth pointing out that ownership diversification and industrial structural changes may be correlated although they tend to have similar effects on urban employment. For instance, diversification away from state to non-state industries may be correlated with an industrial structural shift away from capital-intensive manufacturing to labour-intensive services. If there is a close relationship between these two processes, it will be difficult to separate their individual effects on urban employment. On the other hand, the positive effect of ownership diversification on employment can also be explained by an efficiency gain induced by non-state ownership.
The effects of trade and international competitiveness on urban unemployment are also interesting. In the literature, the effect of trade on domestic employment has been debatable. Although there is evidence that trade can promote output and employment, there is evidence of an opposite effect. In this paper, if trade were examined in isolation, it would appear to have a negative impact on employment. However, if it were to be considered with international competitiveness, the conclusion may not be negative. It appears that if trade is done through taking China's competitive advantage, it may well have a positive effect on job creation. There are a few variables that appear to have asymmetric effect on urban unemployment inflow and outflow. These include the product wages, industrial structural changes, trade, agricultural employment share and rural/urban wage differential. Although all these variables have the expected effects to support the two hypotheses presented in this paper, they do not have the same expected effects in both equations. The asymmetric behaviour of unemployment inflow and outflow is best explained by market imperfections caused by government policies, which are still typical of a planned economy. Hence, it can be concluded that China's transition to a free market economy may still need some considerably more time. 1  2  3  4  5  6  7  8  9  10  11  12  13  14  15  16  17  18  19  20  21  22  23  24  25  26  27  28  29  30  31  32  33  34  35  36  37  38  39  40  41  42  43  44  45  46  47  48  49  50  51  52  53  54  55  56  57  58  59  60 
